Nitrogen metabolism in the facultative methylotroph Arthrobacter P1 grown with various amines or ammonia as nitrogen sources.
The metabolism of trimethylamine (TMA) and dimethylamine (DMA) in Arthrobacter P1 involved the enzymes TMA monooxygenase and trimethylamine-N-oxide (TMA-NO) demethylase, and DMA monooxygenase, respectively. The methylamine and formaldehyde produced were further metabolized via a primary amine oxidase and the ribulose monophosphate (RuMP) cycle. The amine oxidase showed activity with various aliphatic primary amines and benzylamine. The organism was able to use methylamine, ethylamine and propylamine as carbon- and nitrogen sources for growth. Butylamine and benzylamine only functioned as nitrogen sources. Growth on glucose with ethylamine, propylamine, butylamine and benzylamine resulted in accumulation of the respective aldehydes. In case of ethylamine and propylamine this was due to repression by glucose of the synthesis of the aldehyde dehydrogenase(s) required for their further metabolism. Growth on glucose/methylamine did not result in repression of the RuMP cycle enzyme hexulose-6-phosphate synthase (HPS). High levels of this enzyme were present in the cells and as a result formaldehyde did not accumulate. Ammonia assimilation in Arthrobacter P1 involved NADP-dependent glutamate dehydrogenase (GDH), NAD-dependent alanine dehydrogenase (ADH) and glutamine synthetase (GS) as key enzymes. In batch cultures both GDH and GS displayed highest levels during growth on acetate with methylamine as the nitrogen source. A further increase in the levels of GS, but not GDH, was observed under ammonia-limited growth conditions in continuous cultures with acetate or glucose as carbon sources.